1 H and 13 C NMR spectra were recorded on a Varian, Inc. UNITY
Rabbit reticulocyte lysate was purchased from Novagen. Rabbit globin mRNA was obtained from Life Technologies Gibco BRL. L-Puromycin (1a) was purchased from Sigma Chemical Co. Ras mRNA was prepared by using two DNA primers complementary to the 5'-and 3'-ends of the coding region for H-Ras (pProEX HTb vector, a kind gift from Dafna Bar-Sagi) 1 to amplify the gene using PCR. mRNA was produced by T7 runoff transcription 2 of the H-Ras DNA in the presence of RNAsecure Confirmation of purity was assessed using analytical HPLC. (30 mA for 1.5h). Gels were fixed in 10% acetic acid (v/v) and 50% (v/v) methanol, dried, exposed overnight on a PhosphorImager screen, and analyzed using a Storm PhosphorImager (Molecular Dynamics). Analysis in Figure S1 was carried out as described above except 6 µL of each reaction and 24 µL of tricine loading buffer were loaded (1.5-fold increase in stacking and resolving portion of gel; 30mA for 7 h).
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9-{3'-Deoxy-3'-[(4-methyl-L-β-phenylalanyl)amino]-β-D-ribofuranosyl}-6-(N,N'-dimethylamino)purine [L-β-(4-Me)-Phe-PANS] (2c
9-{3'-Deoxy-3'-[(L-alanine)amino]-β-D-ribofuranosyl}-6-(N,N'-dimethylamino)purine (L-Ala-PANS) (3a
9-{3'-Deoxy-3'-[(D-alanine)amino]-β-D-ribofuranosyl}-6-(N,N'-dimethylamino)purine (D-Ala-PANS) (3b
9-{3'-Deoxy-3'-[(L-β-homoalanine)amino]-β-D-ribofuranosyl}-6-(N,N'-dimethylamino)purine (L-β-Ala-PANS) (3c)
Carboxypeptidase Assay. Translation reactions were prepared as described for 
